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ABSTRACT 
This study related the conditions of flow and channel shape to distribu-
tion of sediment types in the Kentucky River. Seven distinct types of sedi-
ment association were delineated and these have a regular pattern of distribu-
tion influenced by the presence of navigation locks and dams. The most suitable 
locations for commercial extraction of bed material were clearly indicated and 
the variations of sand size delineated by the study. The irregular discharge 
pattern of the stream indicates potential problems in the disposal of solid 
waste pollutants. 
A remeasurement of the dredge hole in the Ohio River indicated a continua-
tion of the same vortex scour action and sand deposition analysed in earlier 
work. 
DESCRIPTORS: 
Sediment transport*, Scour, Dredging 
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CHAPTER I 
INTRODUCTION 
Objectives 
(a) To monitor the existing dredge hole in the Ohio River to determine 
whether vortex scour action was maintaining the hole free of sediment 
and depositing sediment alongside the hole during high water conditions. 
(b) To investigate the relationship between the distribution pattern of 
bottom sediment types with respect to navigation dams and locks and 
the channel parameters such as cross sectional shape, flow conditions 
and possible periods of sediment transport. To confirm that a par-
ticular sediment association is relocated at the same point in the 
river after the recession of high water. 
Background 
The present research arose from a project completed in 1972 for the Office 
of Water Resources, Research Agreement No. 14-31-0001-3217, Project No. A-034-KY. 
The results were published in Report No. 59 (1972) of the University of Kentucky 
Water Resources Research Institute. 
The above project dealt with the transport and deposition of sediment re-
lated to vortex scour action in dredge holes. Flume studies and experimental 
work and sampling in river dredge holes and commercial dredging operations were 
undertaken. Flume studies with flow in model dredge holes of different dimensions 
indicated that dredge holes could be designed in a river to act either as a 
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vortex to control sedimentation or a trap for solid waste pollutants. This 
work resulted in a contract with the U.S. Artn"j Corps of Engineers to design 
and construct a dredge hole in the Ohio River in Western Kentucky to control 
sedimentation in a navigation channel. In the present project an existing dredge 
hole was monitored to determine whether the above action was in fact still in 
operation. Several other aspects of the previous project indicated possible re-
lationships between river channel cross-section shape, flow conditions and sedi-
ment transport and deposition which have impact in the field of dispersion of 
pollutants etc. in streams. It also appeared that these parameters were possibly 
producing artificial sediment distribution patterns due to navigation locks, dams 
and docking facilities. 
The dredge hole site studied was in the Ohio River and the relationship of 
flow and physical parameters to sediment distribution were studied in the Ken-
tucky River. The Kentucky River and the Ohio River both drain an area contri-
butingsediment from the geologic structure known as the Cincinnati Arch with 
strata dipping outward to the ea9t, west and south from the center at Lexington. 
The sediment load in the streams is derived from sandstones, siltstones, shales, 
coal beds and limestones. There are no igneous rocks of any significance in the 
catchment areas and any metamorphic or igneous rock fragments are derived from 
Pleistocene age glacial deposits, which have originated to the north in Canada. 
The Eastern Coalfield of Kentackyis located within the catchment areas of 
the Kentucky River and thus contributes coal to it and the Ohio River. In the 
Eastern Coalfield the Pennsylvanian age coal is interbedded with terrigenous 
elastic sediments such as sandstone, siltstone and shale. Towards the center of 
the Cincinnati arch the sediments are principally carbonates such as limestones 
and dolomites. The distribution of coal in the sediments is important since its 
presence limits the supply of suitable sand for construction purposes. 
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In the previous project report (1972) it was noted that the distribution 
pattern of sediments in the Kentucky River is complex and apparently related to 
the positions of fixed structures such as dams and locks and to the parameters 
of the channel such as slope, shape and gradient: This study examined the 
sorting of sediment material and indicates specific locations at which organic 
material, sand, gravel and mud will continuously accumulate and the logical 
locations for removal plants. 
(a) Sediment Sampling 
CHAPTER II 
RESEARCH PROCEDURES 
The bottom samples were collected from an 18 foot boat using a Petterson 
Dredge. Sample stations had been marked on the bank during the previous project 
and samples taken across the width of the streams with the number varying from 
three to five depending on the width of the stream at the station. The depth at 
each sample location, the gage reading for the pool and the width of the stream 
at each station were also recorded. 
The Ohio River samples were taken from the bottom and adjacent to the sides 
of dredge holes at Louisville, Kentucky. Samples were taken prior to a period 
of high water and the depth of the dredge holes recorded. Simi-lar observations 
were recorded after the high water period. 
The Kentucky River is controlled for navigation by 14 locks and dams over 
258 miles from its mouth at Carrolton on the Ohio River to Beattyville, The 
pools above locks 2, 9, 10 and 14 were sampled and the cross-sections recorded. 
Sample stations were located at the mile points located on the U.S. Army Engin-
eers Navigation Charts (1972). 
All sediment samples were bagged in plastic and were dried in the laboratory 
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for several days. The samples were classified visually into the sediment asso-
ciations discussed later. Some 45 of the 205 samples were found to contain coal 
particles and these were subjected to a separation process to remove coal and 
organic particles from the remaining sediments and determine the sand size 
distribution. 
(b) Coal Sample Processing 
The 45 samples containing coal were air dried and the dry sieved through a 
forty mesh (0.42 mm) screen to remove most of the sand and silt. Only very mi-
nute amounts of coal were found with the other sediment in the minus 40 mesh frac-
tion and this was disregarded in later calculations. The sediment adhering in the 
coal particles in the plus forty mesh fraction were removed by wet sieving through 
the same sized screen. Any floating particles of organic material were removed 
by hand and discarded. The plus 40 mesh fraction consisting of coal and coarser 
sediment was placed in a zinc chloride solution in water of specific gravity 1.60. 
At this specific gravity the coal particles floated and were removed by a wire 
screen strainer. Both coal and sink fractions were washed several times with 
hot water to remove the zinc chloride solution and then air dried. The wet and 
dry fragments were combined and bagged separately from the coal for weighing. The 
results are incorporated in Appendix Band will be discussed later. 
(c) Cross-Sectional Profiles of the River 
In order to relate the pattern of sediment distribution in the Kentucky 
River with the cross-sectional area and discharge conditions, physical measure-
ments of the cross-sectional area were taken. The instrument used was a Raytheon 
chart recording depth sounder mounted in the 18 foot survey boat. The runs 
across the river at each sample station began and ended a standard 10 feet from 
each bank with the boat speed standardized at 800 revolutions per minute on the 
engine tachometer. The chart records were then analysed for relative cross-sec-
tional area by direct measurement against a transparent grid overlay by the pro-
cess of counting squares the results are embodied in Table 1. 
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(a~ Sediment Sampling 
CHAPTER III 
Data and Results 
Prior to this present project the sample stations established in 
the river (Moore, 1972) had only been sampled on one occassion. It 
was therefore important to determine whether the same sediment type 
returned to the same station after each period of high water. Sedi-
ment samples were taken in June during the normal summer low water 
condition and again in October after a major period of high water. 
Definite sediment associations were established which are de-
signated A through Gin the Table 1 and are described as follows: 
Association A Cobbles 
B, Sand and Gravel 
c Sand 
D Sand and coal (less than 20%) 
E Sand, gravel and coal 
F Clay and sand 
G Clay 
The basic sediment association present at a particular sample station 
was found always to be the same. The only exception being a thin cover of 
clay depositing after prolonged periods of low water such as the conditions 
existing through the summer period. 
A thesis directed by the authors at the time of this project (Carney, 
1974) revealed that the discharge pattern of the Kentucky River is best 
described as a Flashy Discharge, a term introduced by Carney in 19 7 4. 
The river rises rapidly during high water and the major sediment transport 
takes place over a relatively short period of time during the year. The river 
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TABLE I 
SEDIMENT DISTRIBUTION IN STUDY POOLS 
ACCORDING TO DEFINED ASSOCIATIONS 
Position in Channel Facing 
Downstream 
S.ample No. Mile Point Right (A) Jcenter (BlJ Left (Cl 
Pool 2 
2-1 32 F D X* 
2-2 33 F E G 
2-3 34 G E c 
2-4 35 x E G 
2-5 36 F x c 
2-6 37 G E c 
2-7 38 F E F 
2-8 39 x B x 
2-9 40 c E F 
2-10 41 B c E 
2-11 42 D c D 
Pool 9 
9-1 176 x D D 
9-2 175 F E A 
9-3 174 A E c 
9-4 173 A E F 
9-5 172 F A c 
9-6 171 G c G 
9-7 170 G D A 
9-8 169 c A F 
9-9 168 c A c 
9-10 167 A D c 
9-11 166 c A c 
9-12 165 A D c 
9-13 164 G c x 
*X denotes no sample at this site. 
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TABLE I--Continued 
Position in Channel Facing 
Downstream 
Sample No. Mile Point Right (A) Center (B) Left (C 
9-14 163 F D c 
9-15 162 c E G 
9-16 161 c D G 
9-17 160 G x G 
9-18 159 G G G 
9-19 158 G G G 
Sample No. Mile Point Left (A) j Center (B) 'Right (C) 
Pool 10 
10-1 177 F F c 
10-2 178 F F Clay Cob. 
10-3 179 G D G 
10-4 180 G c c 
10-5 181 F D .. c 
10-6 182 G c G 
10-7 183 G D G 
10-8 184 G B A 
10-9 185 F G G 
10-10 186 B c G 
.10-11 187 G - c F 
10-12 188 x c c 
10-13 189 F c A 
10-14 190 c D F 
10-15 191 c A F 
10-16 Red River B 
10-17 192 G D G 
10-18 193 c D A 
10-19 194 c c c 
10-20 195 A D c 
10-21 . 196 x Cob.+ c Grav. 
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Sample No. 
10-22 
10-23 
10-24 
10-25 
10-26 
14-l 
14-2 
14-3 
14-4 
14-5 
14-6 
14-7 
14-8 
14-9 
14-10 
Nl4-0 
Nl4-l 
Nl4-2 
Sl4-l 
Sl4-2 
Sl4-3 
Ml4-l 
Ml4-2 
TABLE I ---Continued 
Position in Channel 
Mile Point 
197 
198 
199 
200 
201 . 
Left (A) 
Pool 14 
x 
F 
c 
c 
A 
G 
.G 
Clay 
Coal 
F 
Downstream 
Center 
c 
c 
A 
A 
A 
D 
D 
D 
E 
D 
D 
D 
D 
(B) 
Facing 
Right 
c 
A 
A 
A 
A 
G 
G 
c 
G 
G 
F 
c 
D 
249. 2 
250 
251 
252 
253 
254 
255 
256 
257 
258 
G 
F 
D 
c 
No 
D 
samples, dredging 
I D I D 
North Fork Kentucky River 
0 G D 
l D D 
2 E E 
South Fork Kentucky River 
0 G 1 
E 
l G x 
2 F i G 
Middle Fork Kentucky River 
0 E 
l D 
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rapidly returns to near normal pool stage and only the fine clay fractions 
continue to be transported. Flow conditions are shown in graphic form, 
Moore (1972), for several typical years. 
The sediment distribution pattern varies longitudinally within one 
navigation pool and laterally across the width of the stream depending upon 
the position of the thalweg or line of maximum velocity of flow, In general, 
clay fractions are most abundant at the stations immediately above a naviga-
tion dam and these give way to sand farther upstream. The sand and coal sediment 
association is normally found in the stations midway between navigation dams. 
Upstream of the coal-sand associations, coarse sand, pebbles and cobbles are 
the normal associations before the next upstream dam is reached. 
Besides the predominance of clay fractions immediately upstream of a dam 
there is a tendency for clay to form a compact deposit on top of sediment 
close to a bank where the high velocity of the flow in the thalweg is not 
present. This clay appears to stay through several periods of high water pre-
venting scour and transport of the underlying sediments, 
Table 1 illustrates the variety of sediment types across the stream, 
always the coarsest sediment association is in the main channel or thalweg, 
This thalweg meanders even in straight sections of the river, Figure 1, p. 9. 
(b) Channel Shape and Cross-Section 
The plots and positions of the channel shape and cross-section measure-
ments made are indicated on the diagrams in Appendix A. The areas of the 
cross-sections were calculated by the method of counting squares to give a 
relative cross-sectional area and then tabulated as cross-sectional units. 
Since the profiles were determined using a chart recording depth sounder, 
starting a standard 10 feet from one bank and finishing the run 10 feet 
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Table II 
Pool 9 Kentucky River 
Station No. Area Units Area/Total de~th of 
3 statd,ons 
l 226 6.65 
2 435 6.80 
3 225 4.60 
4 360 5.81 
5 361 6.50 
6 353 7.20 
7 362 7.40 
8 481 7.29 
9 401 8.90 
10 528 6. 21 
11 446 5.31 
12 590 7.11 
13 523 6.97 
14 539 6.91 
ll:5 584 6. 71 
16 593 6.52 
17 615 6.61 
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from the other bank, the cross-sections have a small error. Furthermore, 
the vertical scale of the profile is exaggerated, hence the cross-sectional 
units are only a relative measure of the actual areas but suffice to in-
vestigate any relationships and correlation with other parameters. 
It is very apparent that a wide variety of channel shapes exist in 
the pools that were measured. The most general shape is sub-rectangular 
to trough shaped with a wide variety of channel widths. An analysis of 
cross-sectional area units, sample station depths and width of channel are 
listed in Table II. 
Numerous plots of cross-section area to depth ratio against type of 
sediment, and width of channel against depth of sample station failed to 
reveal a simple relationship between. these parameters and the type of 
sediment associations at a particular sample station. Obviously the complex 
flow pattern and the meandering of the thalweg even in straight sections of 
the river are important but flow conditions at high water were impossible 
to measure due to the dangerous nature of the flow. 
(c) Size Distribution of Sands 
A total of twenty-eight samples of river sand were selected from sta-
tions in the various pools. The sample locations were often dictated by 
the availability of sand data. The results of sieve analyses were plotted 
as cummulative distribution curves for each of the study pools and for areas 
above and below the Red River, which is a major sand contributing tributary 
in Pool 10. The curves indicate a large decrease in mean sediment size from 
Pool 14 to Pool 10 and a small decrease between Pool 10 and Pool 9. A 
sharp increase in mean size is shown between Pool 9 and Pool 2 with the 
mean sediment size in Pool 2 almost equal to that in Pool 14. Curves 
plotted for samples in Pool 10 above and below the Red River show an 
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increase in grain size downstream from the mouth of the tributary. The indication 
is that coarser material has been introduced into the sediment load by a tribut-
ary below Pool 9 or by weathering of the valley. Sediment size analyses for the 
sand are recorded in Appendix B. 
Dredge Hole Remeasurement 
The remeasurement of the dredge hole at Louisville indicated the same shape 
and dimensions reported in Moore (1970, 1972) with sand of the same size accumu-
lating beside the hole. It appears that the hole has reached an equilibrium 
stage and will never refill with material while the vortex scour action continues 
to operate. This vortex continues to scour sand from the hole and deposit it 
alongside the hole, between the bank and the hole and on the bank at high water. 
The indications from the river and previous flume studies by the authors are that 
such vortex action in a dredge hole can contain sedimentation on river bars 
critical to navigation. These theories and the possibility of creating sedi-
ment traps have been fully recorded in previous publications and this remeasure-
ment serves to further support the original prediction. 
CHAPTER IV 
CONCLUSIONS 
1. There are definite sediment associations in the river which have a system-
atic pattern of arrangement. A particular sediment association is always 
found at the one sample station after the recession of high water suggest-
ing an equilibrium condition exists in the distribution pattern of sediment. 
2. Clay sediments are normally found close to the banks and may be semi-
permanent in nature resisting erosion during several periods of high water. 
The exception is the abundance of clay across the river immediately behin~ 
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a navigation lock and dam. Also a thin veneer of clay may settle on all 
sediment during prolonged low water. 
3, The distribution of fine clay sediments should be an indication that clay 
sized pollutants vill settle in the sameBatterI!t'semi-permanently. 
4. Commercial sand depesits will occur in the middle reaches of each pool with 
coarser sand in Pools 2 and 14 and finer sand in Pool 9 end 10 from cumu-
lative size curves. 
5. The Red River has little effect on the mean sand size of sediment in Pool 
10. 
6. A study of the cross-sectional areas and channel shapes revealed a general 
reduction of cross-sectional area upstre;,.. of a dam in any pool but the 
decrease is very irregular. The general shape in subrecaangular to trough 
shaped. 
7. The discharge pattern of the stream is classified as Flashy Discharge with 
most sediment transport occurring over a small percentage of the year making 
the stream unsuitable for dispersion of sewage or pollution effluents. 
8, On plottmng cross-sectional area against each of sample station depth, chan-
nel width, ratio of depth to width and ration of area to depth and relating 
to the sediment association, there appears no simple relationship between 
these parameters. Complex meandering of the thalweg should be further in-
vestigated by velocity profile measurement. 
9. The percentage of coa1particles does not exceed 30% and appears uneconomi-
cal for commertial extraction. 
10. The vortex scour action previously reported in the Ohio River dredge hole 
at Louisville is still acting and the hole appears to be in an equilibrium 
condition. 
20 
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APPENDIX B 
RESULTS OF SIEVING KENTUCKY 
RIVER SAND. SAMPLES 
Sieve Size Individual Cumulative 
Station (Mesh) Weight Per Cent Per Cent 
2-lA +200 1. 21 1.86 1. 86 
200 0.58 0.89 2.75 
120 0.44 0.67 3.42 
80 0.18 0.28 3.70 
70 3.13 4.82 8.52 
50 31.94 49.15 57.67 
40 15.03 23.13 BO.BO 
35 8.75 13.47 94.27 
30 3.72 5.72 99.99 
2-lC +200 0.39 0.41 0.41 
200 0.91 0.95 1.36 
120 1.78 1.87 3.23 
80 2.06 2.16 5.39 
70 12.97 13.60 18.99 
50 37.35 39.17 58.16 
40 17.18 18.02 76.18 
35 13.73 14.40 90.58 
30 8.99 9.43 100.01 
2-3A +200 2.45 4.12 4.12 
200 3.55 5.97 10.09 
120 10.68 17.95 28.04 
80 10.07 16.93 44.97 
70 23.97 40.30 85.27 
50 7.29 12.26 97.53 
40 0.89 1.50 99.03 
35 0.58 0.97 100.00 
30 100.00 
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APPENDIX B--Continued 
Sieve Size Individual Cumulative 
Station (Mesh) . Weight Per Cent Per Cent 
2-3B +200 5.16 5.42 5.42 
200 12.65 13.28 18.70 
120 17.88 18.78 37. 4 8 
80 8.30 8.72 46.20 
70 29.36 30.83 77.03 
40 6.59 6.92 83.95 
35 6.63 6.96 90.91 
30 8.65 9.08 99.99 
2-5B +200 0.58 0.57 00.57 
200 0.28 0.27 0.84 
120 0.21 0.20 1. 04 
80 0.19 0.19 1. 23 
70 3.86 3. 7 6 4.99 
50 36.71 35.75 40.74 
40 24.65 24.00 64.74 
35 13.29 12.94 77.68 
30 22.92 22.32 100.00 
2-8B +200 0.33 0.54 0.54 
200 0.17 0. 27 0.81 
120 0.10 0.16 0.97 
80 0.03 0.05 1.02 
70 0.15 0.25 1. 27 
50 4.96 8.08 9.35 
40 8.97 14.61 23.96 
35 12.43 20.24 44. 20 
30 34.27 55.80 100.00 
2-llB +200 2 .16 2.90 2.90 
200 0.77 1. 04 3.94 
120 2.02 2.71 6.65 
80 3.55 4.77 11. 42 
70 14. 30 19.20 30.62 
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APPENDIX B~ontinued 
Sieve Size Individual Cumulative 
Station (Mesh) Weight Per Cent Per Cent 
2-llB 50 26.69 35.84 66.46 
40 11.26 15 .12 81.58 
35 7.15 9.60 91.18 
30 6.27 8.82 100.00 
9-16B +200 1.36 1.56 1. 56 
200 1.06 1.21 2.77 
120 1.00 1.14 3.91 
80 1.76 2.02 5.93 
70 25.97 29.84 35.77 
50 43.09 49.52 85.27 
40 7.03 8.08 93.35 
35 3.35 3.85 97.20 
30 2.40 2.76 9.96 
9-14B +200 4.62 6.71 6.71 
200 1.88 2.73 9.44 
120 1.67 2.42 11.86 
80 0.77 1.12 12.98 
70 4.46 6 .4 7 19.45 
50 18.87 27. 39 46.84 
40 11.64 16.90 63. 74 
35 11.82 17.15 80.89 
30 13.17 19.11 100.00 
9-lOC +200 4.63 5.47 5.47 
200 8.85 10. 46 15. 93 
120 21.72 25.68 41.61 
80 15.16 17.93 59.54 
70 28.98 34.26 93. 80 
50 4. 02 4.75 98.55 
40 0.20 0.23 98.88 
35 0.13 0.16 99.04 
30 0.90 1.06 100.00 
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Sieve Size Individual Cumulative 
Station (Mesh) Weight Per Cent Per Cent 
9-9C +200 3.48 3.06 3.06 
200 1.30 1.14 4.20 
120 3.21 2.83 7.03 
80 5.39 4.75 11. 78 
70 64.43 56.82 68.60 
50 33.47 29.52 98.12 
40 0.83 0.73 98.85 
35 0.37 0.32 99.17 
30 0.93 0.82 99.99 
9-3C +200 3.49 4.93 4.93 
200 3.07 4.33 9.26 
120 7.10 10.03 19.29 
80 6.86 9.69 28.98 
70 29.62 41.83 70.81 
50 16.36 23.12 93.93 
40 1.95 2.76 96.69 
35 0.88 1.25 97.94 
30 1.44 2.03 99.97 
9-2B +200 0.27 0.24 0.24 
200 0.09 0.08 0.32 
120 0.77 0 .69 1.01 
80 3.53 3.17 4.18 
70 61.59 55.32 59.50 
50 38.14 34. 25 93.75 
40 3.80 3.41 97.16 
35 1.80 1.61 98.77 
30 1. 33 1.19 99.96 
9-lc +200 0.09 0.08 0.08 
200 0.06 0.05 0.13 
120 1.21 1.00 1.13 
80 5 .70 4.73 5.86 
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Sieve Size Individual Cumulative 
Station (Mesh) Weight Per Cent Per Cent 
9-lc 70 67.38 55. 92 61. 78 
50 44.89 37.25 99.03 
40 0.46 0.38 99.41 
35 0 .4 8 0.40 99.81 
30 0.21 0.17 99.98 
10-5C +200 2.68 2.89 2.89 
200 2.02 2.18 5.07 
120 7.78 8.41 13.48 
80 12.92 13.97 27.95 
70 51. 97 56 .18 83.63 
50 13.64 14. 74 98.37 
40 0.17 0.17 98.54 
35 0.37 0.39 99.93 
30 0.95 1.02 99.95 
10-12C +200 3.35 4.52 4.52 
200 6.95 9.38 13.90 
120 13.13 17.72 31.62 
80 13.50 18.22 49.84 
70 33.08 44.64 94.48 
50 3.76 5.07 99.55 
40 0.07 0.09 99.64 
35 0.06 0.09 99.73 
30 0.21 0.29 100.02 
10-13B +200 1. 62 1.56 1. 56 
200 0.53 0.51 2.07 
120 0.84 0.81 2.88 
80 1. 60 1. 54 4.42 
70 35.12 33. 98 38.40 
50 61.05 59.08 97.48 
40 1.03 0.99 98.47 
35 0.77 0.74 99.21 
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Sieve Size Individual Cumulative 
Station (Mesh) . Weight. Per Cent . Per Cent 
10-13B 30 0.78 0.75 99.96 
10-14B +200 0 .62 0.94 0.94 
200 0.17 0.25 1.19 
120 0.49 0.75 1.94 
80 0.46 0.70 2.64 
70 5.08 7.80 10.44 
50 34.41 52.84 63.28 
40 12.78 19.62 82.90 
35 5.82 8.94 91.84 
30 5.28 8.10 99.94 
10-18A +200 0.86 0.94 0.94 
200 0.84 0.91 1.85 
120 3.02 3.29 5.14 
80 4.01 4.37 9.51 
70 45.54 49.69 59.20 
50 35.65 38.90 98.10 
40 1.26 1. 37 99 .4 7 
35 0.32 0.35 99.82 
30 0.16 0.17 99.99 
10-22B +200 0.25 0.50 0.50 
200 0.10 0.21 0.71 
120 0.11 0.22 0.93 
80 0.25 0.50 1.43 
70 11.84 23.90 25.33 
50 31.54 63.68 89.01 
40 4.04 8.16 97.17 
35 1.17 2.36 99.53 
30 0.24 0.4 7 100.00 
10-24A +200 3.43 3.77 3.77 
2.00 7. 68. 8 .• 44 12.21 
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Sieve Size Individual Cumulative 
Station (Mesh) Weight. Per Cent Per Cent 
10-24A 120 . 12 .68 13.94 26.15 
80 11.29 12.41 38.56 
70 39.52 43.45 82. 01 
50 14.51 15.95 97.96 
40 0.61 0.67 98.63 
35 0.41 0.45 99.08 
30 0.82 0.90 99.98 
14-lB +200 0.46 0.84 0.84 
200 0.16 0.29 1.03 
120 0.16 0.28 1.31 
80 0.20 0.37 1.68 
70 3. 49 6.38 8.06 
50 30.78 56.27 64.33 
40 13.59 24. 84 89.17 
35 3.87 7.07 96. 24 
30 2.00 3.66 100.00 
14-2B +200 0.47 0.80 0.80 
200 0.15 0.25 1.05 
120 0.13 0.22 1.27 
80 0.18 0.31 1.58 
70 3.40 5.76 7.34 
50 42.32 71. 74 79.08 
40 9.92 16.82 95.90 
35 1.83 3.10 99.00 
30 0.58 0.99 99.99 
14-7A +200 1. 35 1.73 1.73 
200 0.32 0.41 2.14 
120 0.24 0.31 2.45 
80 0.27 0.35 2.80 
70 3.52 4.52 7.32 
50 · 42. 77 54.94 62.26 
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Sieve Size Individual Cumulative 
Station (Mesh) . Weight Per Cent Per Cent 
14-7A 40 21.06 27.05 89.31 
35 5.69 7.31 96. 92 
30 2.62 3.37 99.99 
14-78 +200 1.42 2.29 2.29 
200 0.34 0.55 2.84 
120 0.30 0.48 3.32 
80 0.32 0.51 3.83 
70 5.66 9.14 12.97 
50 44.29 71.52 84.49 
40 7.46 12 ,05 96. 54 
35 1.32 2.12 98.66 
30 0.83 1.34 100.00 
14-88 +200 0.39 0.70 0.70 
200 0.10 0.18 0.88 
120 0.12 0.22 1.10 
80 0.12 0.22 1.32 
70 2.55 4.60 5.92 
50 30.47 54. 95 60. 87 
40 14. 81 26.71 87.58 
35 4.87 8.78 96.36 
30 2.02 3. 64 100.00 
14-lOB +200 0.17 0 .36 0.36 
200 0.07 0 .14 a.so 
120 0.27 0.56 1. 06 
80 0.72 1.52 2.58 
70 2.76 5.85 8.43 
50 23.04 48.85 57.28 
40 13.06 27.69 84.97 
35 3.94 8, 35 93. 32 
30 . 3.1.5 6.67 99.99 
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Sieve Size Individual Cumulative 
Station (Mesh) Weight Per Cent Per Cent 
14-lOC +200 0.53 0.84 0.84 
200 0.21 0.34 1.18 
120 0.78 1.24 2.42 
80 1.10 1.74 4.16 
70 2.85 4.51 8.67 
50 27.54 43.62 52.29 
40 18.14 28.73 81.02 
35 6.94 10.99 92.01 
30 5.04 7.98 99.99 
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